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Focal pseudo-atrial ﬁbrillation (AF) developed in a 30-year-old woman after radio-
frequency (RF) ablation of focal atrial tachycardia (AT) originating from the coronary sinus
ostium. Programmed atrial stimulation occasionally induced, accelerated or terminated AT,
and a spiky prepotential preceded the earliest atrial electrogram at the AT focus. After the ﬁrst
RF application, repetitive bursts of accelerated tachycardia developed, mimicking AF on the
surface ECG. An additional RF application where the spiky prepotential was observed,
eliminated the focal pseudo-AF.
(J Arrhythmia 2010; 26: 199–203)
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Introduction
Focal atrial tachycardia (AT), a relatively uncom-
mon tachyarrhythmia often refractory to medical
therapy, can be treated with radiofrequency (RF)
catheter ablation. The electrophysiologic, anatomic
distribution and clinical outcomes after ablation of
focal AT have been studied in detail in recent
years.1,2) However, few studies have been published
describing electrophysiologic behavior during RF
ablation.3) We report a rare case of focal AT
followed by focal pseudo-atrial ﬁbrillation (AF)
immediately after the delivery of RF energy.4)
Case report
A 30-year-old woman was admitted to our
hospital for catheter ablation of supraventricular
tachycardia. The 12-lead electrocardiogram (ECG)
at rest showed sinus rhythm and normal ST-T
morphology. A 24-h ambulatory ECG revealed the
presence of paroxysmal supraventricular tachycardia
at a rate of 190 bpm and a 2:1 to 4:1 ventricular
response. No heart disease was detected on physical
examination and echocardiography. The patient
underwent electrophysiologic study and catheter
ablation of the tachycardia. Programmed atrial
stimulation did not induce any tachycardias during
control. During intravenous administration of iso-
proterenol, an ‘‘incessant form’’ of supraventricular
tachycardia, with negative P waves in leads II, III
and aVF, positive P wave in lead I, and a tachycardia
cycle length of 250ms, developed spontaneously
(Figures 1 and 2). Programmed atrial stimulation
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Case Report
occasionally induced, accelerated or terminated the
tachycardia during intravenous administration of
isoproterenol. Activation mapping showed a site of
earliest activation in the posterior region of the
coronary sinus ostium (Figure 3), where a spiky
prepotential preceded the atrial electrogram (aster-
isks in Figure 2). We did not attempt a pacing study
to observe morphological change of the local
electrogram suggesting slow conduction. Approxi-
mately 9 sec after the onset of RF energy delivery to
the site of origin of the tachycardia, using a 4-mm-
tip catheter with a maximum temperature set at 55 C
and maximum power at 30W, 2- to 5-sec repetitive
bursts of AT developed, at a cycle length between
150 and 190ms, with a coarse ﬁbrillatory activity
mimicking AF on the surface ECG (Figures 4 and 5)
and continued for 12 minutes, until the elimination
of the tachycardia following the additional delivery
of RF delivery. A spiky prepotential, similar to that
observed before RF delivery, preceded the atrial
deﬂection at the site of ablation (indicated by
asterisks). An additional application of RF energy
at that site eliminated the focal pseudo-AF.
Discussion
Focal AT is deﬁned as atrial activation starting
rhythmically at a small area (focus) from which it
spreads out centrifugally and without endocardial
activation over signiﬁcant portions of the cycle
length.5) The main tenet of this deﬁnition is that
atrial activity originates from a point source. In the
present case, since we systematically mapped the
whole RA and recorded the prepotentials preceding
P wave during the AT before the ablation and the
similar potentials during the pseudo-AF developing
after the ablation only at a conﬁned area of the
posterior region of the coronary sinus ostium, we
believe that the prepotentials reﬂected the activation
in the origin of these arrhythmias and the mechanism
of these arrhythmias was focal.
The CS ostium is an unusual site of origin for
AT.2) Kistler et al reported that approximately 7% of
patients undergoing AT ablation had the AT focus
originating from the CS ostium.2) Among its putative
mechanisms, including reentry, abnormal automa-
ticity and triggered activity, the mechanism of the
AT could not be determined in the present case
study, because of the absence of a gold standard for
determining tachycardia mechanism and the pres-
ence of a signiﬁcant overlap in the electrophysio-
logical characteristics of tachycardias.6) In the
present case, induction and termination of the AT
with programmed stimulation may suggest both
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Figure 1 12-lead electrocardiogram of focal AT.
J Arrhythmia Vol 26 No 3 2010
200
triggered activity and reentry, while acceleration of
the AT with programmed stimulation seems to
suggest triggered activity.6) Moreover, although
acceleration of the AT after RF delivery may be
due to thermal eﬀect of RF energy, the electro-
physiological mechanism remains controversial. In-
creases in temperature facilitate the acceleration of
trigged activity with the genesis of delayed after-
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Figure 2 Surface ECG and intracardiac electrograms of focal AT.
The asterisks indicate prepotentials preceding the atrial electrogram. I, II, III, aVF, V1 and V5: surface electrocardiogram, HRA 1-2: high
right atrium, HBE 1-2: distal His-bundle region, CS 5-6: proximal coronary sinus recording, ABL 3-4 and 1-2: proximal and distal ablation
catheter recordings, respectively, ABL 1N: distal unipolar ablation catheter recording
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Figure 3 Right (A) and left (B) anterior oblique ﬂuoroscopic views of the ablation catheter (ABL) at the site
of successful ablation.
HRA: high right atrium, HBE: His-bundle electrogram, CS: coronary sinus
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Figure 4 12-leads electrocardiogram of focal AT of repetitive focal pseudo-AF after RF application.
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Figure 5 Surface ECG and intracardiac electrogram of repetitive focal pseudo-AF after RF application.
Fibrillation-like activity is visible in absence of distinct P waves in all leads during tachycardia. Abbreviations as in Figure 2.
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depolarization,7–9) while they shorten action poten-
tial duration,9,10) possibly accelerating reentry. Ac-
tually, the CS ostium is characterized by abrupt
change in myocardial ﬁber orientation in the region
of the Thebesian valve,11) potentially providing the
anisotropic conduction necessary for the initiation
reentry.
Perry et al reported 3 cases of focal AT accel-
eration during RF ablation. However, unlike in the
present case, P waves were clearly visible on the
surface ECG during accelerated AT.3) Whether the
surface ECG during accelerated AT shows distinct P
waves or ﬁbrillatory activity, might depend on the
rate of the tachycardia.
AF may be due to several distinct mechanisms.
Mecca et al. reported a case of a patient with a right
AT and AF who was found to have a single site
responsible for both.12) At least one possibility is
that a single atrial site could be activated rapidly,
initiating variable activation sequences, producing
a surface electrocardiographic pattern of AF, and
another possibility is that AT secondarily induces
AF. Therefore, when some ﬁbrillatory excitation
occurs, we have to perform the detailed mapping in
the entire chambers in order not to overlook the
origin of any arrhythmias. The present case suggests
that, as an alternative strategy when pseudo-AF
develops de novo after RF ablation of focal AT, a
new arrhythmogenic focus originating from the same
region as the original tachycardia should be suspect-
ed, instead of AF originating from a pulmonary vein
or a non-pulmonary focus, complicating the proce-
dure. This should prompt a search for a pre-potential
before the atrial electrogram, near the site of ablation
of focal AT.
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